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Harmonic genera t ion  has  been employed t o  o b t a i n  energy i n  t h e  170 gc t o  
The phase locked system w a s  used t o  d i s p l a y  t h e  d e r i v a t i v e  180 gc region,  

of t h e  in t e r f e romete r  response on a recorder  u s ing  a 0.1 second i n t e g r a t i o n  
time, 
quest ionable .  Subsequent i n v e s t i g a t i o n  revea led  t h e  n e c e s s i t y  f o r  tun ing  t h e  
open waveguide coupl ing a p e r t u r e s  with r e spec t  t o  t h e  f la t  mimor sur face .  
Base l i n e  d i s t o r t i o n s  were encountered and were removed by l i n i n g  t h e  vacuum 
chamber with absorbing material. As a r e s u l t  of t h e s e  e f f o r t s ,  a symmetrical ,  
u n d i s t o r t e d  response w a s  achieved. 
w a s  s u f f i c i e n t l y  improved t o  warrant an at tempt  t o  measure loss by no t ing  t h e  
r educ t ion  i n  transmission- c o e f f i c i e n t  at resonance as given by t h e  r e l a t i o n -  
s h i p  : 

Response asymmetries made t h e  v a l i d i t y  of Q measurements by t h i s  method 

I n  add i t ion ,  t h e  s i g n a l  t o  no i se  r a t i o  

(y = - 2rr [ (do/dl)' -1 1. 
lQ0 

I n  t h i s  express ion  f o r  power l o s s ,  t h e  output power r a t i o  d,/dl is measured by 
main ta in ing  a constant  i n t e r f e romete r  output with a l i n e a r  Re l ipo t  i n s e r t e d  
between the osc i l l o scope  d i s p l a y  and the  in t e r f e romete r  ou tput ,  The output 
d i s p l a y  is obtained by sweeping t h e  k lys t ron  from which 174 gc is obtained by 
m u l t i p l i c a t i o n ,  

I n i t i a l  l o s s  measurements were i n  bas ic  agreement with absorp t ion  d a t a  
p r e d i c t e d  by Van Vleck's r e l a t i o n s h i p  f o r  water vapor and Rosenblum's publ i shed  
d a t a  f o r  atmospheric abso rp t ion ,  
meters f o r  se l f  broadening of H 0 and f o r  c o l l i s i o n  broadening by n i t rogen  are 2 now i n  progress .  

Determination of l i n e  width (183 gc) para- 

Amplitude and l o s s  measurements can be obta ined  t o  an  accuracy of l e s s  
than  1 percent  us ing  t h i s  technique,  

Molecule cons t an t s  of water as predic ted  by Benedict  (Reference 1) have 
been found t o  be t h e  most r e l i a b l e  f o r  p red ic t ing  t h e  gene ra l  reg ion  i n  which 
t o  f i n d  water vapor l i n e s ,  To d a t e ,  absorp t ion  c e l l  measurements have loca ted  
l i n e s  near  325, 380 and 448 gc. 
on t h e s e  l i n e s  during t h e  next  r e p o r t  period. 

S t a r k  e f f e c t  measurements w i l l  be continued 

1 5 ~ 6  manhours were worked dur ing  the r e p o r t  per iod.  
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